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Non-inear Systems Theory Applied to Magnetic Suspension Systems

Xiao Jinwei Yin Liming
(Department of Automatic Control, NU DT, Changsha, 410073)

Abstract An experiment has been made on the device of magnetic suspending ball to test the effect of the con-
troller designed according to the theory of variable structure control system. T he result proves that this kind of con-
troller has the better robusticity of rubust and increases the rigidity of the suspension system. And it is easier to design
the controller using the theory of variable structure control systems. Further more this theory can be applied to on all
kinds of systems.
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Fig-1 Structure of suspending system
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, , xX1= Y, X2= #, X3 = Tz/x,
x1 0 1 0 x1 0
x2| = 0 0 1 x2 + 0 u (2>
X — a3 - a2 — a X
S= c1x 1+ cx 2+ X3, s l}pa 3_;S 0, %:
& dX _ ki,s> 0
KX di ~ C(AX + Bu), ‘e {k2,3< 0’
ds — a1+ (c1— a)x2+ (c2— ar)xs+ bki< 0,s> 0 3
dt ™ | - g+ (e1— a@)x2+ (c2— a)xs+ bk2a> 0,5< 0 (3)
X1 x2 x3 )
Li: — axx1+ (c1— a)x2+ (c2— alxs+ bki= 0 A
L2 — a1+ (¢1— a)x2+ (e2—- a)x3+ bk2= 0 (49
s= 0 , L L> §= 0, C
— a3 cl— @ - a
c 2 1 (3)
ds_ ds_ & dX _ _
s= 0, T 0, 0= X i C(AX+ Bu)= 0,
u =- [CB] 'CAX = - %[— wxi+ (¢ — a)x2+ (e2— an)a3] (6)
%+ cz%+ cixr = 0 (7
4 ’ ) Cl, C2
(7 , ,
3
x1 ) X2 X3 x1 s

T\>T2T3>Ta, R
Uo= 6V, k1= 13V, k2= — 13V,
IGBT EXB841, 30kH.
:400g/ 0. 3mm = 1333kg/ m, ) ,
571.4 kg/ m
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Fig.2 Structure of adjusted suspending system
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Fig. 3 Relationship between control frequency
’ and suspending weight
4.3
, , 1.15
~ 0. 86
=
e
(D (3) (4 ; 50.58
Li,L» s 0. 29
o[ A N . . . N N
7 0 0.0} 0.03 0.05 0. 07
, , T/S
4
4.4 Fig.4 Response of step signal
, 5 ;
Ts= 0. 005s, T»=0.002s, 0%= 35%,
1
J-JE.

[V LS I )



